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K«id of tli« inwantion 

solutions f~V 

-oen^V-es an/Z^' jr'""' " "> 
myosin, and fragments therMf 
0 Particui;i,-it, 4. ^ " tnereof and most 

ynthetxc and reco»^i„ant peptides of troponin. 

Background of the Invention 

A number of physioloolcal 
associated with in conditions and states are 

»yocar<u.l ioj„,,. <»»<'itio« -hich result 1„ 

acute .yocardial lafaxetioa (mil Ha,, h— 
b..n, denaea to det.na„. the of J °" 

"only fluids Th.. in 
cardiac J^^., ' """^ >^ ^ as 

««t. Byocardial Infarction continue, t. K 
o« Illness and death """""Ma to be a »jot cause 

"tl«t«. 1 rjiT ".tea. ^ 

tributed to suspected »yoc.rdlal infection or 
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related cardiac disease. Of these patients, only roughly 25% 
are actually suffering an AMI while another 30% are admitted 
with unstable angina, 20%. have stable coronary artery disease 
(CA), and the remaining 25% have no CAD. Differentiation of 
5 those patients who require immediate care and hospitalization 
from those who are not in danger is of great value in 
providing effective medical care, reducing hospitalization 
costs, and effectively managing hospital facilities. Current 
studies indicate that early intervention is critical for 

10 optimum therapeutic measures. 

These therapeutic measures have the potential to restore 
blood flow to the damaged myocardium, limit the size of the 
infarct, and thus preserve cardiac function. New therapeutic 
intervention mechanisms, specifically thrombolytic agents such 

15 as streptokinase and tissue plasminogen activator are 

available to restore coronary artery blood flow and reduce 
the incidence of morbidity. Most clinicians believe that 
intervention must take place as soon as possible and should be 
well within the first four hours after the onset of chest 

20 pain. 

Thus, an ideal cardiac marker or combination of markers 
should be cardiac tissue specific, it should be diagnostic 
within four hours after the onset of AMI, it should remain 
somewhat elevated for at least seven days after AMI but it 
25 should detect reinfarction even during the first few days of 
the first AMI. 

Diagnosis of AMI is now based on an abnormal 
electrocardiogram (ECG), clinical symptoms and history, and 
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elevated cardiac enzyme levels •Curr....i 

c ^ conflicting predictions of cardiac. ^. 

5 CK-MB testlnn ha- cardxac trauma. 

testing has some imitations i„ contributing to fin i 

dxagnosis. skeletal muscle damage and str.n 

artificially elevate CK-HB leveL at LT ^ 

Picture, in addition CK MB I 

elevated until .-^.3"! -agnosticaU, 
- -o.e non-diagnostic I^rr. te," ^^^^ 

-gn!:^ :::s:::e~ - 

en^p .... .as Umited^r^^^^^^^^^^ ^ 

buffered aqueous solutions Us p,.- ^ ^^"^ 
5 <liscloses a stable r No. 4, 994,375 

currently Lre L ^ ~ 

Stratus* CK rFl ^"•^ " ^<«e« 

ws® CK MB Fluorometric Enzyme lamunoassav Ki^ • , 
on the market for t-h. ^ . -wunoassay Kit available 

' SUCK „ 1 :ct:' 

"yojlobln levels »re elevated within , v 

■""<-■ii.9Bo.tic level, i„er 24-3. k 
-yo,lobi„ ,le,.U,„.i" i 

y. mere an e f,„ imunoassay kits. 
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such « th. .ade* stratu* H,o,l«bi« nuoro«tric azv« 
I».u„o.sa., Kit tor the <tet.x^ti,„ 

that „. co^arcxall, ..uiahl.. „,„,iobi„ cont.i„i„, control 
solution, have .ee. prepare. ^ .r. c-icUUy avail.,!. 
£ro« such aources Dade. CK-«B/Hyo,Xobi« I«unoa.a.v 

Control . 

Tropo,U„ is a protein c<»pl«, h.,i„ . ...l.cnlar w.i*t 
ahont S= ^ that per.or™ the r.^.tory tnnction o/tt 
c™.tractiXe nechanis. o. the -„ci. Usaue. The .^o a^ 

"fences Of snhunits which co^ria. the troponin c«.ple, h.s 
be n ^^^^^^ ^ ^ P «. has 

^i^S!ii^^ianin^u„a„ cardia. >^ •' 

•»«. Wo„i„ is ccposed or three «^ts or ai^lL 
«Ucuiar «i,ht. Which, in the p„.ence o, cai=i>„, cooperate 
to^controx either the contraction or reiaxatio, or JZ2 

the T , ^^^^^^^ ^^ ^^^^ 

cid , .fences which are cardiac specific. Thus, hoth 
troponin T and troponin I have potential fir «.p.ri.r 

to cardiac tissue causes these contractile protein, to be 
released into circulation fain, rapidly after injury 

Providin, the potential for sensitivity as well, troponin 1. 

«^.tic hours after «.x and r^aains eXevafd for tl ' 

Protein, of the contractile apparatus such as troponin 
•te part of an InsolubX . protein comple.. Thus, when 
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very labile and apparent changes In i^- 

difficult to deal™, . "raiB. IhiM, It is very 

tropo„.„. currently c„_erciaU, cit!:^. 
controls used for di.,„ostic ,ss..s , "^U'rators end 

ii-tea staMllty 1. li J™ 

" ..iu.ia:i:;n ~ -'-^ 'or 
-tio:ra~::t~^^^ 

IT »oAuoiii2e and/or stabili*- t« j^. 

15 matrix is useful for • In addxtion, the 

useful for storang the protein (sj. 

•^ity issues are of primary conc-a..., 
^» preferred for reproducltiUt, L '"^'^ 
«^le. However if th. - >» 

Stable after r-^^^^-.*..^ . 

IS lyophilized, it should be 

o, .uTnr tiCZt""^ "^"''«"' 

"ttl. to the stability Of Z """"""" ^ 

' P>->U.h.d -datin,. „ ,1 ^' Stance, ti„ 

wetting of human serum based ^x,^^*.4^^ 

calibrators ^ controls of the BoehT '""^ ^ 

I«t« Troponin I after . »°""*»«« H««»i. Blisa-. . 

a C and 3 >«itution is only . hour, at , to 
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months when aliquoted and stored at -20 C, A matrix whicdi 
increases the stability of the product is highly desirable • 

Moreover, use of normal or processed human serum presents 
health issues to both clinicians and manufacturers. Thus, a 
5 matrix which lowers health risks is also highly desirable. 
The calibrators in a synthetic matrix must mimic the 
shape of a response curve using normal human serum. This is 
important to ensure that results read off a standard curve 
generated with the matrix are accurate when comparing the 

10 results to the actual biological milieu. 

In a diagnostic assay, non-specific binding of the 
analyte to the test surface (e.g. solid support such as test 
tubes, paper, slides etc.) must be minimized in order to keep 
calibration accurate and eliminate any risks of ^discrepanf^ 

15 results. Thus, the non-specific binding of the analyte in a 
matrix must be minimized and must be similar to the non- 
specific binding of samples. It is also important that during 
storage, the protein or protein fragment does not appreciably 
bind to the storage container. 

20 There are instances when an analyte analogue may be more 

desirable than the actual analyte. If an analyte analogue is 
used instead of the analyte, the binding of the analogue must 
mimic the binding of the analyte. Particular care must be 
used when selecting analogues for proteins because the 

25 immimobinding of the analogue must mimic that of the- protein. 
Thus, any conformational dependence of the protein for the 
binding site 
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must be maintained in the analogue, m addition, stability of 
the analogue should be the same or greater than that of the 
analyte. Again, the stability of the protein analyte may be 
related to its conformation. Finally, if an analogue is 
substituted for an analyte, it is desirable that the analogue 
be more readily available than the analyte. 

Sunmary of the Invention 

This invention provides a stabilized clinical laboratory 
non-human serum derived control and/or calibrator matrix to be 
-ed in perfox»ing calibration curves for diagnostic assays 
and for monitoring the precision and accuracy of xliagnostic 
assays for certain unstable and/or less soluble proteins such 
as cardiac markers. i„ particular, the stabilized matrix is 
useful for solubillzi„g and/or stabilizing troponin I, 
troponin T, CK-MB, myoglobin, myosin and fragments of these 
proteins or analytes. 

Ihe matrix uses a i.i,t,« o, constituents to is^rt 

a stability to a.e aoai^. t^t is at least .^i,.i,« J 
preferabi, better than tn. stability o, the analyte in nor™i 
bu«n ser«.. i„ particular, an a....... ba.«i .dxtur. of a 

bu«er. albu^., ^ 

salts a 1 at a sli,htly acidic to .aidly alkaline p„ u „^ 
to stabilize ana s.lubili„ the analyte or ««lyte analo^e 
Also aisclosed are .othods to prepare the «trix. 
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Brief Description of the Drawings 

Figure 1 shows a comparison of the stability at 2-8 C of 
recombinant full length troponin I in various matrices. 
5 Figure 2 shows a comparison of the stability at 2-8 C of a 
recombinantly produced 80 amino acid peptide in various 
matrices. 

Figure 3 shows a comparison of the stability at 2-8 C of a 10 
ng/mL calibrator of a synthetic peptide of troponin 1 in 
10 various, matrices. 

Figure 4 shows a comparison of the stability at 2-8 C of a SO 
ng/mL calibrator of a synthetic peptide of troponin I in 
various matrices. 

Figure 5 shows a comparison of the stability at 37 c of a 
synthetic peptide of troponin I in various matrices. 
Figure 6 shows a comparison of the stability at 37 c of a 
synthetic peptide of troponin I in various matrices where all 
of the matrices include a protease inhibitor. 
Figure 7 shows a calibration curve of different levels of a 
synthetic peptide of troponin I in a matrix of the present 
invention. 

Detailed Description of the Invention 

The stabilized clinical laboratory non-human serum 
derived control and/or calibrator matrix for cardiac markers 
and other unstable proteins comprises an aqueous solution of a 
buffer, a stabilizing protein such as albumin, ovalbumin, 
casein and the like, a chelating agent, a reducing agent and a 
salt, all at a slightly acidic to mildly alkaline pH. 
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The matrix can contain a blocking agent such as gelatin, 
detergents and protease inhibitors. A preservative may be 
added to prevent microbial growth. An analyte or analyte 
analogue such as cardiac markers or other unstable or 
5. relatively insoluble proteins or fragments thereof are also 
added. If the calibrator or control will be lyophilized or 
frozen, sugars or other bulking agents are added. 

The preferred buffers include buffers such as TRIS 
buffers and phosphate buffers. Other buffers include: 
10 3-(N-Morpholino) propane sulfonic acid (MOPS), N-Tris- 

hydroxymethyl methyl-2-aminoethane sulfonic acid (TES), 3-(N- 
bis (hydroxyethyl) -amino) -2-hydroxypropane sulfonic acid 
(DIPSO), Piperazine-N, N'Bis(2I-hydroxypropane sulfonic acid 
(HEPPSO), Tris- (hydroxymethyl) aminoethane, N-2- 
15 Hydroxyehtylpipera2ine-N'-2-aminoethane sulfonic acid (HEPES), 
3-(N-(Tris-hydroxymethyl) methylamino] -2-hydroxy-propane 
sulfonic acid (TAPSO), and (2 pI2-Amino-2-oxoethyl» - amino J 
ethanesulfonic acid (ACES) . The most preferred buffer is a 
phosphate such as sodium phosphate. 

The concentration of the buffer may be from aboiit 10 sM 
to 200 mM. Preferably the concentration is about 25 mM to 100 
mM. Most preferably the concentration is about 50 sM. 

The stabilizing protein may be albumin, ovalbumin, casein 
or the like. The stabilizing protein, as with the other 
25 ingredients, should be essentially free of contaminants that - 
interfere with the stability of the analyte in the matrix. 
Substances that may destabilize or 



WOMa7661 



PCr/USMMWM 



10 




10 



destroy protein structure such as proteases are examples of 
such contaminants. Albumin is a preferred stabilizing protein. 
The source of the albumin is not critical. The albumin may 
be native or recombinant in origin. The most available source 
of native albumin is of bovine origin. It is most preferred 
that the albumin be essentially protease-free if the protein 
analyte or analogue is susceptible to protease degradation. 
<^ Alternatively, protease inhibitors can be added. The 

preferred concentration of albumin is from 5-20%, 8-12% and 
most preferably, at about 10%. 

Although not wishing to be bound by any particular 
theory, it is believed that the protein stabilizer functions 
to provide a protective effect to the analyte or analyte 
analogue.' 

A blocking agent (i.e. an agent to minimize the non 
specific binding of the analyte or analyte analogue to 
surfaces) such as gelatin, casein, ovalbumin and the like may 
be added. Gelatin is the preferred blocking agent. The 
gelatin, if of bovine origin, is added at a concentration of 
about 0.01 to .15%, most preferably 0.1%. if the gelatin is 
of a different origin (e.g. fish) the concentration is 
adjusted appropriately. 

A chelating agent is also added. The preferred chelating 
agents are ethylenebis (oxyethylene. nitrilioj.-tetrbacetic acid 
(EGTA) and ethylene diamine tetracetic::acid.JEDTA), - sodium 
citrate, or oxalate salts such as sodium, potassium, ammonnium 
or lithium oxalte. The most preferred chelating agent is 
EDTA. The concentration of chelating agents may be from .1 inM . 
to IS oM and most preferably is from 5 to 10 nM. 
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The preferred reducing agent is N-acetyl-cysteine (NAC) . 
Bxaivles of other reducing agents which may be used include 
2-a«inoethanethiol, 2-«ercaptoethanol, 2-»ercaptoethylanine 
and dithiothreitol. 

The concentration of reducing agent may be from about 0 
to 5 JM, preferably the reducing agent is about 2 mM to 3.5 
DM, and most preferably about 2.6 inM. 

The pH may be from about 5.0 to 8.0. Slightly acidic pH 
values lower the non-specific binding of the troponin. The 
10 preferred range of pH is about 5 to 7.5 and most preferably 
about 7.0. 

The preferred salt is sodium chloride. Many other salts 
-ay be substituted. Examples of other salts include potassium 
salts, ammonium salts, and lithium salts. 

If a protease inhibitor is added, aprotinin and "Protease 
inhibitor" (Sigma) are effective and may be used at the 
manufacturer's recommended concentration. Examples of other 
protease inhibitors include (2S, 3R) -3-toi„o-2-hydroxy-5- 
methylhexanoylJ-Val-Val-Asp (toastatin-Sigma) , 12S.3RJ-3- 
20 Amino-2-hydroxy-4-l4-nitrophenylI-butanoyl-L-leucine, 

Antipain, C2S,3R)-3-Amino-2-hydroxy-5-methylhexanoyll-Val-Val- 
Asp (Epiamastatin-Sigma), (I2R.3Rl-3-Jtoino-2-hydroxy-4- 
Phenylbutanoyl,-L-leucine (Epibestatin-Sigma) , Foroxymithlne, 
Acetyl-Leu-Leu-Arg-al (Leupeptin-Sigma) , 4-Amino-3.hydroxy.6- 
25 methyl-heptanoic acid, 4-toino-3-hydroxy-6-methylheptanolc 

acid, N-(a-Rha»nopyranosyloxy-hydroxyphosphinyl)-Leu-Trp and 
phenyl methane sulfonyl fluoride (PMSF) . 

The preferred detergents, if added,, are SDS and Triton X- 
100. other detergents include Tween-20, Brij, Sorbitin, 
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Tergital and Nonidet. The concentration of detergents nay be 
from 0.05% to 0.3%. The preferred range is from about 0.05% 
and 0.2%. The most preferred concentration is 0.1%. 

The preservative may be added to prevent microbial and 
5 ftingal growth. The preservatives may be clotrimazole of at 
least 0.03%, chloran^henicol of at least 0.017%, or sodium 
azide of at least 0.05%. Other preservatives include 
gentamicin, mycostatin, thimerasol and Kathon at an effective 
concentration. 

0 To prepare the matrixr plastics such as polypropylene 

should be used. This minimizes loss of proteins to glass due 
to non specific binding to glass. Alternatively, glass based 
labware can be utilized but should be siliconized prior to 
use. 

5 If the calibrator or control matrix is to be lyophilized 

or frozen, bulking agents are added. The preferred bulking 
agents are trehalose at 3 to 10% and sucrose at about 100 nM. 
The most preferred concentration of trehalose is about 5-10%. 
Other bulking agents include glucose, sucrose, galactose, 
0 manose, maltose, lactose, isomaltose, cellobiose, mannobiose, 
melbiose, maltotriose, nystose, maltotetraose, maltopentaose, 
maltohexaose, and maltoheptaose. 
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One liter of the matrix may be prepared by dissolving 
about 30 grams of BSA, about one gram of gelatin, about 15 
grams of sodium chloride, 3 grams of EDTA, about 50 grams of 
trehalose, a preservative and a clinically appropriate level 
of the anal yte or analyte analogue in 700 ml of 0.50 mM sodium 
phosphate buffer. After all ingredients are dissolved the pH 
is adjusted to 7.0 and then a sufficient volume of a buffer, 
such as sodium phosphate, is added to bring the volume to 1.0 
L. The solution is sterile filled in suitable containers and 
lyophilized. The lyophilized analyte containing matrix is 
reconstituted by adding one liter of a diluent containing 65 
grams of BSA, 25 grams of NaCl, protease inhibitor, and about 
0.4 grams of NAC. 

Alternatively, one liter of the matrix may be prepared by 
15 dissolving about 100 grams of BSA, about one gram of gelatin^ 
about 40 grams of sodium chloride, 3 grams of EDTA, a 
preservative, and 0.4 grams of HAC and a clinically 
appropriate level of the analyte or analyte analogue in 700 ml 
of 0.50m sodium phosphate. After all ingredients are 
dissolved the pH is adjusted to 7.0 and then a sufficient 
volume of a buffer, such as sodium phosphate is added to bring 
the volume to l.OL. The liquid may be aliquoted and stored 
refrigerated or frozen, if the liquid is to be frozen, 
bulking agents are also added. 

Surprisingly for the troponin I analyte, troponin I 
fragments also have increased stability. This is surprising^"' 
because the stability of the troponin I fragments was found to 
be less than that of the full length troponin 1 when the 
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matrix is nomal human serum. In addition, certain troponin I 
fragments had similar binding to the anti-troponin antibody 
used in the assay when conqpared with the full length troponin 
I molecule « 

5 Thus, the present invention has many advantages over the 

prior art. The matrix is non-human serum derived which 
prevents the user (and manufacturing personnel) from exposure 
to many of the diseases which can be spread by contact with 
human blood products. The matrix is also able to keep the 

10 analyte stable in liquid form for an extended period of time. 
Current formulations can also be lyophilized or frozen and 
can be reliably reconstituted or thawed for up to at least 
nine months shelf storage with very little variation in 
calibration. After reconstitution or thawing, the analyte is 

15 stable for up to three weeks at 2-8C. Spiking of the analyte 
into the matrix yields a calibration curve which closely 
parallels a human serum curve. Non-specific binding levels in 
the ^^synthetic" matrix also closely parallel the levels seen 
in normal human serum. Moreover, fragments such as 

20 recombinantly or synthetically produced peptide fragments of 
proteins can be utilized instead of full length. proteins. 
Indeed these fragments are preferred because of their 
stability in the matrix coupled with the availability and 
reproducibility of the recombinantly or synthetically produced 

25 fragments. The analyte analogue (e.g. the fragment) should 
have binding characteristics similar to that of the full 
length marker. Methods to determine and map epitope sites are 
known to those skilled in the art as is the art' of producing 
antibodies against a specific antigen. 
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It is to be understood that the matrix of the present 
invention can be used for many analytes but it is particularly 
useful when the analyte is an unstable and/or Relatively . 
insoluble protein such as the cardiac markers, in particular 
5 troponin and CK-MB. 
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Exanple 1 

Prepataticn of a Calibrator/Control tetrlx 

To about seven hundred milliliters of purified water was 
5 added with stirring about three grams of EDTA (stirred until 
dissolved), then about 40.0 grams of sodium chloride, about 
6.9 grams of sodium phosphate, monobasic, about 0.424 mgs of 
MAC, about SO grams of trehalose, about 3.3 milliliters of a 
stock solution of chloramphenicol to provide a final 

10 concentration of 165 mg/mL, about 0.75 milliliters of a stock 
solution of clortrimazole to provide a final concentration of 
3 ppms, about 10 milliliters of a 1% aqueous solution of 
gelatin, then stirring slowly, about 95 grams of protease free 
bovine serum albumin until dissolved), and 2 milliliters of a 

15 25% solution of sodium azide. The pH was adjusted to 7.3 and 
the total volume was adjusted to 1 liter with purified water. 
The final matrix may be sterile filtered. 

Exaiople 2 

2° Preparation of a Lvoph ilized Calibrator/Control Matrix 

To about seven hundred milliliters of purified water is 
added about three grams of EDTA, about 15 grams of sodium 
chloride, about 7 grams of sodium phosphate, monobasic, about 
25 50 grams of trehalose, about 3.3 milliliters of a stock 

solution of chloramphenicol to provide a final concentration 
of W5 mg/mL, about 0.75 milliliters of a stock solution of 
clortrimazole to provide a final concentration of 3 ppms, 
about 10 milliliters of a 1% aqueous solution of gelatin, and 
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about 30 grams of bovine serum albumin. The pH is adjusted to 
5.5 and the total volume is adjusted to 1 liter with purified 
water. The final matrix is sterile filtered and lyoohilized 
A reconstitution diluent of one liter is prepared by 
5 combining in aqueous solution about 65 grams of albumin. 25 
grams of sodium chloride and 0.4 grams of mc, protease 
inhibitor and about 2 milliliters of a 25% solution of sodium 
azide. 

10 Example 3 

Preparation . ^-^ ibrater/ Canhr^i ^ ... 

TO about seven hundred milliliters of purified water is 
added about five grams of EOTA, about 50 grams of sodium 
Chloride, about 7 grams of sodium phosphate, monobasic, about 
0.4 mgs Of NAC, about 3.3 milliliters of a stock solution of 
chlora^enlcol to provide a final concentration of 165 mg/n.., 
about 0.75 milliliters of a stock solution of clortrimazole to 
provide a final concentration of 3 pp^, about 10 milliliters 
Of a 1% aqueous solution of gelatin, and about 95 grams of 
protease free bovine serum albumin. The pH is adjusted to 6 5 
and the total volume is adjusted to 1 liter with purified 
water. The final matrix may be sterile filtered. 
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Example 4 

Preparation of Calibrators using a recombinant protein 

A stock solution of human reconbinant troponin I was 
prepared in polypropylene labware by adding a sufficient 
5 amoimt* of recombinant troponin I so that calibrators or 
controls can be made that have concentrations ranging from 
about 0 to 100 ng/mL of troponin I. 

In one experiment solutions of troponin I were prepared 
by adding a sufficient amount of an unpurified solution of 
10 recombinant troponin I at 100 ug/mL to the following matrices: 
Normal human serum, plasma, and a matrix similar to that 
described in Example 1. For each matrix the final volume was 
15 milliliters of a 100 ng/mL solution of recombinant troponin 
I. The recombinant troponin I had the following sequence: 
15 M2UX5SSD2Ua(£PRPAPAPIRIU^SNYIUlYATEPIIAI^^ 

R£AEEIUlG£KGIUa^TRCQPI£LTGLGFA£LQDIiCRQIiiARVDIC^ 
lADLTQKIFDLRGKFKRPTUOlVRISACAMMQALLGARA^ 
. EVGDWRKNIDALSQfEGRKKKKFEES (SEQ ID NO: 1) and included a 6 His 
carboxy terminus tail and a seven amino acid sequence from the 
20 phage T7 Gene 10 leader sequence at the amino terminus. See, 
also Vallins W.J. et al.. Molecular cloning of human cardiac 
troponin I using polymerase chain reaction , FEBS LETTERS :Vol. 
270, number 1, 2 September 1990. 

-Aliquots of each of. the three troponin I solutions were 
25 stored at 2-8 C and evaluated for stability. On each day of 
the evaluation an aliquot of each troponin I solution was 
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analyzed on a Stratus 11 Fluorometric Analyzer. The Stratus 
II Fluorometric itaalyzer is sold by Dade International i„c 
For principles of operation of the analyzer and inonunoassay 
see for instance U.S. Patent No. 4,517,288 incorporated herein 

by reference and Giegle et al. Clinical Ch.n.^...y o , 

(1982). The analyzer measures the rate of change of a 
fluorescent signal. Generally, an antibody to an analyte 
such as troponin I, is pre-i»mobilized on a solid phase of 
glass fiber filter paper. For troponin I, an aliguot of each 
troponin I solution is applied to the antibody and 
iBununologically binds to the antibody to for» a reaction zone 
Next, a conjugate of alkaline Phosphatase-anti-troponin 1 
antibody is added to the reaction zone. The conjugate binds 
to the troponin I. a substrate wash solution containing 4 
methyl umbelliferyi phosphate is applied to the reaction zone 
A front surface f luorometer measures the rate of change of 

fluorescence in rate units designated as millivolts per minute 
(xavm) « 

The results of the evaluation can be seen in Figure 1 
AS can be seen from Figure 1, the matrix of the present 
invention provided more stability to the troponin-l analyte 
than normal human serum or plasma. 
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Exan^le 5 

P reparation of Calibratn., , T ecambin,»My nrl 
peptide • 

A stock solution of human recombinant troponin I peptide 
IS prepared in polypropylene ^abware by adciiiig a 
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sufficient amount of a recombinant troponin I peptide so that 
calibrators or controls can be made that have concentrations 
ranging from about 0 to 100 ng/mL of troponin I. 

In one experiment solutions of troponin I were prepared 
5 by adding a sufficient amount of a recombinant 80 amino acid 
peptide of recombinant troponin 1 having the sequence 
ADGSSnRAREPRPAPAPIWWSSOTRAYATEPHAKKKSKISASWCLQIOT 
EAEERRGEKGRALSTRCQ (SEQ ID NO: 2) also having a six histidine 
tail at the carboxy terminus and seven amino acids from the 
phage T7 Gene 10 leader sequence at the amino terminus (see, 
also Vallins W.J. et al.. Molecular cloning of human cardiac 
troponin I using polymerase chain reaction , FEB8 LETTERS :Vol. 
270, number 1, 2 September 1990) 
at 7500 ng/mL to the following matrices: 

Normal human serum, processed human plasma, plasma, and a 
matrix similar to that described in Example 1 to provide a 100 
ng/mL solution of recombinant troponin I peptide in each 
matrix. 

Aliquots of each of the four troponin I solutions were 
stored at 2-8 c and evaluated for stability. On each day of 
the evaluation an aliquot of each troponin I solution was 
analyzed on a Stratus II Fluorometric Analyzer. The Stratus 
II Fluorometric Analyzer is sold by Dade International Inc. 
For principles of operation of the analyzer and immunoassay 
25 see for instance U.S. Patent No. 4,517,288 incorporated herein 
by reference and Giegle et al. Clinical Chemistry 28:1894-1898 
(1982) . The analyzer measures the rate of change of a 
fluorescent signal. Generally, 
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an antibody to an analyte, such as troponin I, is pre- 
iaimobiliiecl on a solid phase of glass fiber filter paper. For 
troponin 1, an aliquot of each troponin I solution is applied 
to the antibody and inmunologically binds to the antibody to 
form a reaction zone. Next, a conjugate of alkaline 
phosphatase-anti-troponin I antibody is added to the reaction 
zone. The conjugate binds to the troponin I. a substrate 
wash solution containing 4 methyl umbelliferyl phosphate is 
applied to the reaction zone. A front surface fluorometer 
measures the rate of change of fluorescence in rate units 
designated as millivolts per minute (mvm) . 

The results of the evaluation can be seen in Figure 2. 
As can be seen from Figure 2, the matrix of the present 
invention provided more stability to the troponin-I analyte 
than normal human serum, processed human plasma (PHP) or 
plasma. 



Exaaiple 6 

Preparation of Calibrat ors using a aynthetie a«p tirt^ 

A stock solution of a synthetic peptide of troponin I is 
prepared in polypropylene labware by adding a sufficient 
amount of the peptide so that calibrators or contrbls ban be 
made that have concentrations ranging from about 0 to 50 ng/mL 
of troponin I. 
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In one experiment solutions of troponin I were prepared 
by adding a sufficient anount of a synthetic peptide of 
troponin I having the sequence 

RAYATEPHftKKKSKISASRKLQLKTLLLQIAKQEL (SEQ ID NO: 3) 

at a stock concentration (in purified water) of 1.4 mg/nL to 

the following matrices: 

Normal human serum, plasma, processed human plasma, a 
synthetic matrix at pH 7.6 containing 100 m Tris, 150 dm 
NaCl, 0.1% Gelatin, 2% BSA, 0.1% Sodium Azide, and 0.1% Zonyl 
fluorosurfactant (OXMOand a matrix similar to that described 
in Example 1 to provide 50 ng/mL solution of troponin I in 
each matrix and a 10 ng/mL solution of troponin 1. 

Aliquots of each of the four troponin I solutions were 
stored at 2-8 c and evaluated for stability. On each day of 
the evaluation an aliquot of each troponin I solution was 
analyzed on a Stratus II Fluorometric Analyzer. The Stratus 
II Fluorometric Analyzer is sold by Oade International Inc. 
For principles of operation of the analyzer and immunoassay 
see for instance U.S. Patent No. 4,517,286 incorporated herein 
by reference and Giegle et al. Clinical Chemi^^^rY 28:1894-1898 
U982) . The analyzer measures the rate of change of a 
fluorescent signal. Generally, an antibody to an analyte, 
such as troponin I, is pre-immobimed on a solid phase of 
glass fiber filter paper. For troponin I, an aliquot of each 
troponin I solution is applied to the antibody and 
immunologically binds to the antibody to. form . a: reaction zone. 
Next, a conjugate of alkaline phosphatase- 
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anti-troponin I antibody is added to the reaction zone. The 
conjugate binds to- the troponin 1, a substrate wash solution 
containing 4 methyl unbelliferyl phosphate is applied to the 
reaction zone. A front surface fluoroneter measures the rate 
5 of change of fluorescence. 

The results of the evaluation can be seen in Figures 3 
and 4. As can be seen from Figures 3 and 4, the matrix of 
the present invention provided more stability to the troponin- 
I analyte analogue than normal human serum, processed human 
plasma (PHP), the synthetic base DXMC, or plasma. 

Example 7 

P reparation of Callb«>«-»> n usino n «ini.l,atie «H.nl=id> 

A stock solution of a synthetic peptide of troponin I is 
prepared in polypropylene labware by adding a sufficient 
amount of the peptide so that calibrators or controls can be 
nade that have concentrations ranging from about 0 to 100 
ng/mL of troponin I. 

in one experiment solutions of 40 ug/mL troponin I were 
prepared by adding a sufficient amount of a synthetic peptide 
or troponin I having the sequence 

RAYATEPHAKKKSKISASRIOQLICTLLLQIAKQEL (SEQ ID NO: 4) 
to thie following matrices: 

Normal human serum, plasma, and a matrix similar to that 
described in Example 1 (except that the pH of the synthetic 
matrix was adjusted to 5.5) to provide 3.0 
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milliliters of a 100 ng/mL solution of troponin I in each 
matrix. in addition, CDTA was added to each matrix at about 
3.5 mg/mL. 

A second set of solutions was prepared as above, except 
5 that the solutions also contained a protease inhibitor 
cocktail of PEPSTATIN at 680 ng/mL and 
aminoethylbenzenesulfonyl fluoride at 208 ug/mL. 

Aliquots of each of the six troponin I solution were 
stored at 37 C and evaluated for stability* On each day of 

10 the evaluation an aliquot of each troponin I solution was 
analyzed on a Stratus II Fluorometric Analyzer. The Stratus 
II Fluorometric Analyzer is sold by Dade International Inc. 
For principles of operation of the analyzer and immunoassay 
see for instance U.S. Patent No. 4,517,288 incorporated herein 

15 by reference and Giegle et al. Clinical Chemistry 28:1894-1898 
(1982). The analyzer measures the rate of change of a 
fluorescent signal. Generally, an antibody 'to an analyte, 
such as troponin I, is pre-immobilized on a solid phase of 
glass fiber filter paper. For troponin I, an aliquot of each. 

20 troponin I solution is applied to the antibody and 

immunologically binds to the antibody to form a reaction zone. 
Next, a conjugate of alkaline phosphatase-anti-troponin I 
antibody is added to the reaction zone. The conjugate binds 
to the troponin I. A substrate wash solution containing 4 

25 methyl umbelliferyl phosphate is applied to the reaction .zone. 
A front surface fluorometer measures the rate of change of 
fluorescence in rate units designated as millivolts per minute 
(mvm) . 
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The results of the evaluation can be seen corresponding 
to Figures 5 and 6. As can be seen from Figures 5 and 6, the 
matrix of the present invention provided more stability to the 
troponin-I analyte analogue than normal human serum, or plasma 
with or without the protease inhibitors. 
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Example 8 

PerformincT an Immunoasaay using Tro ponin I Calibrators and 
Controls 



A stock solution of a synthetic peptide, of troponin 1 is 
prepared in polypropylene labware by adding a sufficient 
15 amount of the peptide so that calibrators or controls ban be 
made that have concentrations ranging from about 0 to 50 ng/mL 
of troponin I. 

In one experiment solutions of troponin I were prepared 
by adding a sufficient amount of a synthetic peptide of 

20 troponin I having the sequence 

WVYATEPHAWCKSKlSaSRKLQLKTLLLQIAKQEL (SEQ ID NO: 5) 
at a stock concentration of 1.4 mg/»L to a matrix similar to 
that described in Example 1 to provide calibrator solutions of 
troponin I having the following concentrations: 0 ng/mL, 2 

25 ng/mL. 8 ng/mL, 15 ng/mL, 25 ng/mL and SO ng/ml. Contrbls 
were prepared in a similar fashion to provide control 
solutions at about 4 ng/mL , 20 ng/mL and 35 ng/mL. 
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Aliquots of each of the troponin 1 solutions were stored 
frozen. Frozen solutions were thawed and a calibration curve 
was generated. The controls prepared as discussed above and 
controls prepared from normal human serum were also evaluated. 
The range for the normal human serum controls was 2.1 -2.9 
ng/mL for the low control and 15.9-21.5 for the high control. 
Duplicate samples of each troponin I solution was analyzed on 
a Stratus II Fluorometric Analyzer and a calibration curve was 
generated. The Stratus II Fluorometric Analyzer is sold by 
Dade International Inc. For principles of operation of the 
analyzer and immunoassay see for instance U.S. Patent No. 
4,517,288 incorporated herein by reference and Giegle et al. 
Clinical Chemistry 28:1894-1898 (1982). The analyzer measures 
the rate of change of a fluorescent signal. An antibody to an 
analyte, such as troponin I, is pre-immobilized on a solid 
phase of glass fiber filter paper. An aliquot of each 
troponin I solution is applied to the antibody and 
immunologically binds to the antibody to form a reaction zone. 
Next, a conjugate of alkaline phosphatase-anti-troponin I 
antibody is added to the reaction zone. The conjugate binds 
to the troponin I. A substrate wash solution containing 4 
methyl uabelliferyl phosphate is applied to the reaction zone. 
A front surface fluorometer measures the rate of change of 
fluorescence in rate units designated as millivolts per minute 
25 (mvm) . 
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The results of the calibration in millivolts per ai„ute 
(mvm) can be seen in Table 1 and the calibration curve is 
presented graphically in Figure 6. 
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Calibrator 


Rate 1 


Rate 2 


Hean 


I«vel 


(nmn) 


(mvm) 


(mvm) 


0 


171.5 


180.4 


176.0 


2 


463.7 


464.5 


464.1 


8 


1287.5 


1208.5 


1248.0 


15 


2487.6 


2481.9 


2484.8 


25 


3926.6 


3826.6 


3876.6 


50 


7668.0 


6767.0 


7217.5 



Table 1 



Control recoveries are presented in Table 2. 



Control 


Rep. 1 


Rep. 2 


Rep. 3. 


Rep. 4 


Mean 




(ng/roL) 


(ng/mL) 


< ng/mL) 


(ng/nL) 


(ng/mL) 


Syn. Low 


3.7 


3.6 






3.7 


Syn. Mid 


17.1 


16.3 






16.7 


Syn. Hi 


32.6 


32.8 






32.7 


Serum Lo 


2.6 


2.5 


2.5 


2.3 


2.5 


Serum Hi 


IB. 2 


18.7 


19-7 


18.0 


18.7 



Table 2 



10 Example 9 

Preparing CK-MB Calibrators/Controls 
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A stock solution of CK-MB is prepared by adding a 
sufficient a«ount of the CK-MB so that calibrators or controls 
can be made that have concentrations ranging from about 0 to 
125 ng/nL of CK-MB. 

» solutions Of CK-MB are prepared by adding a sufficient 

amount of CK-MB to a matrix similar to that described in 
Example 1 to provide calibrator solutions of CK-MB having the 
following concentrations: 0, A. 10, 25, 60 and 125 ng/«L. 
Controls are prepared in a similar fashion 



Example 10 

Preparing Troponin T ca libratoM/Conh^^i . 

A stock solution of Troponin T is prepared by adding a 
sufficient amount of the Troponin T so that calibrators or 
controls can be made that have concentrations ranging from 
about 0 to 12 ng/mL of Troponin T. 

solutions of Troponin T are prepared by adding a 
sufficient amount of Troponin T to a matrix similar to that 
described in Example 1 to provide calibrator solutions of 
Troponin T having the following concentrations: 0, 1. 2, 4 8 
and 12 ng/mL. Controls are prepared in a similar fashion ' 

Example 11 

Stability of Calibrators at AC 

A study was conducted to determine the stability of 
calibrators prepared similarly to the calibrators prepared 
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in Exanple 6. Inmunoassay kits, which included calibrators, 
were prepared and stored at about 4 C and evaluated on a 
Stratus II Fluorometric Analyzer. Qn eacdi day of the 
evaluation calibration curves were generated using unopened 
5 vials of calibrators and controls and a patient pool to 

determine if the controls and patient pool (both stored at -70 
C and freshly thawed prior to use) recovered within the 
expected ranges. The ranges of the controls and patient pool 
had been previously established by obtaining at least 80 

10 replicates of each control level and patient pool. The 

control limits were set at +/- 2 standard deviations or 15% of 
the mean, whichever was larger. All of the assay components, 
thus the calibrators, were deteniined to be acceptable if the 
duplicates of each control and patient pool were within 12% of 

15 and if the mean of the duplicates fell within the calculated 
range. The assay kit, thus the calibrators, were found to be 
acceptable for at least 60 days. A second study conducted 
similarly confirmed the results. 

20 Example 12 

Stability of Calibrators at 25c 

Two studies were conducted similarly to that described in 
Example 11, except that the kit reagents were stored at 25C 
instead of 4C. The kits, thus the calibrators, were found to 

25 be- stable for at least about 7-14 days. 
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Stabillli,, »r r...- „ ,^ , ^„ 

A study was conducts .iMl„ly to ttot described i„ 

n,/^ w„e also «.„d at -7.0. r,=o„,y th. 

atr r ^'"^ ^ 

^y». A s,co,>d. study conducted sii^la^y confixed th. 

f ©suits. 

" " """y. the r«»,„. Of . patient pool (stored 

-d used as descried a.o.e 1„ ..a^i. ,„ «ta 

" :: ii™, s"' - - - 
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SEQUENCE LISTING 



(I) GENERAL INFORMATION: 

(i) APPLICANT: Flaa, Cathy 

Sabucedor Alberto 
Chin, Bruce 
Bauer, Roger 

(ii) TITLE OF INVENTION: COMPOSITION FOR STABILIZING PROTEINS 

AND PROTEIN FRAGMENTS 

Uii) NUMBER OF SEQUENCES: 7 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: DADE INTERNATIONAL INC. 

(B) STREET: 1717 Deerfield Road 

(C) CITY: Deerfield 

(D) STATE: Illinois 

(E) COUNTRY: US 

(F) ZIP: 60015 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS /MS-DOS 

(D) SOFTWARE: MICROSOFT WORD 2.0 
(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/400, 158 

(B) FILING DATE: 07-MARCH-1995 
(C> CLASSIFICATION: 

Ivii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILINF DATE: 

(yiii) ATTORNEY/AGENT INFORMATION: 

(AJ NAME: Tymeson, Cynthia G. 

(B) REGISTRATION NUMBER: 34,745 

(C) REFERENCE/DOCKET NUMBER: DA-9000 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (305) 222-6423 

(B) TELEFAX: (305) 222-6686 

(C) TELEX: 



(2) INFORMATION FOR SEQ ID N0:1: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 210 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single stranded 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: 

(A) DESCRIPTION: 

(iii) HYPOTHETICAL: no 

(iv) ANTI-SENSE: no 



(V) FRAGMENT TYPE: 

(Vi) ORIGINAL SOURCE: 

(A) ORGANISM: 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: 

(B) CLONE: 

(Viii) POSITION IN GENC»1E: 

(A) CHROMOSOME/SEGMENT 

(ix) FEATURE: 

(A) NAME/KEY: 

(X) PUBLICATION INFORMATION: 

(A) AUTHORS: Vallins W.J, et al 

(B) TITLE: Molecular Cloning of Human Cardiac Troponin 

ins ^ ^^^"^^ ^^^y^^^^se Chain Reaction 

(C) JCXIRNAL: FEBS LETTERS •^•-aw 

(D) VOLUME: 270 

(E) ISSUE: 1,2 

(F) PAGES: 57-61 

(G) DATE: September 1990 
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(xi) SEQUENCE DESCRZPTKXt: SEQ 10 N0:1: 

Met Ala Asp Gly Ser Ser Asp Ala Ala Arg Glu Pro Arg Pro Ala Pro 
1 5 10 15 

Ala Pro He Arg Arg Arg Ser Ser Asn Tyr Arg Ala Tyr Ala Thr Glu 
20 25 30 

Pro His Ala Lys Lys Lys Ser Lys lie Ser Ala Ser Arg Lys Leu Gin 
35 40 45 

Leu Lys Thr Leu. Leu Leu Gin He Ala Lys Gin Glu Leu Glu Arg Glu 
50 55 60 

Ala Glu Glu Arg Arg Gly Glu Lys Gly Arg Ala Leu Ser Thr Arg Cys 
«5 70 75 80 

Gin Pro Leu Glu Leu Thr Gly Leu Gly Phe Ala Glu Leu Gin Asp Leu 
85 -90 95 

Cys Arg Gin Leu His Ala Arg Val Asp Lys Val Asp Glu Glu Ara Tvr 
100 105 110 ' 

Asp He Glu Ala Lys Val Thr Lys Asn He Thr Glu He Ala Asp Leu 
11* 120 125 

Thr Gin Lys He Phe Asp Leu Arg Gly Lys Phe Lys Arg Pro Thr Leu 

135 140 

Arg Arg Val Arg He Ser Ala Asp Ala Met Met Gin Ala Leu Leu Gly 

150 155 jgj 

Ma Arg Ala Lys Glu Ser Leu Asp Leu Arg Ala His Leu Lys Gin Val 
165 170 , 175 

Lys Lys Glu Asp Thr Glu Lys Glu Asn Arg Glu Val Gly Asp Trp Ara 
180 185 190 

Lys Asn lie Asp Ala Leu Ser Gly Met Glu Gly Arg Lys Lys Lys Phe 
1" 200 205 

Glu Ser 
210 
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(2) INFORMATION FOR SEQ ID NO; 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 60 ) 

(B) TYPE: amino acid 

ini STRANDEDNESS: single stranded 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: 

(A) DESCRIPTION: 

(iii) HYPOTHETICAL: no 

(iv) ANTI-SENSE: no 

(V) FRAGMENT TYPE: 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: 

(B) CLONE: 

(viii) POSITION IN GENOME: 

(A) CHRCMOSQME/SEGMENT 

(ix) FEATURE: 

(A) NAME/KEY: 

(X) PUBLICATKMJ INFORMATION: 

(A) AUTHORS: Vallins W.J. et al 

(B) TITLE: »«°ljcular Cloning of "Human Cardiac Troponin 

(C, JOURNAL: 'fSs"?e??JXJ""^ "^"^^^^ 

(D) VOLUME: 270 

<E) ISSUE: 1,2 

(F) PAGES: 57-61 

(G) QATE: September 1990 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 

Ala Asp Gly Ser Ser Asp Ala Ala Arg Glu Pro Arg Pro Ala Pro Ala 
^ S 10 15 

Pro He Arg Arg Arg Ser Ser Asn Tyr Arg Ala Tyr Ala Thr Glu Pro 
20 25 30 

His Ala Lys Lys Lys Ser Lys He Ser Ala Ser Arg Lys Leu Gin Leu 
35 40 * 45 

Lys Thr Leu Leu Leu Gin lie Ala Lys Gin Glu Leu Glu Arg Glu Ala 

55 60 

Sei 

75 so' 



Glu Glu Arg Arg Gly Glu Lys Gly Arg Ala Leu Ser Thr Arg Cys Gin 



(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 35 
{B) TYPE: amino acid 

(C) STRANDEDNESS: single stranded 

(D) TOPOLOGY: linear 

{ii) MOLECULE TYPE: 

(A) DESCRIPTION: 

(iii) HYPOTHETICAL: no 

(iv) ANTI -SENSE: no 

iv) FRAGMENT TYPE: 

(vi) ORIGINAL SOURCE: 

(A) ORGANIC: 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(Vii) IMMEDIATE SOURCE: 

(A) LIBRARY: 

(B) ClCm: 

(viii) POSITION IN GENC^: 

(A) CHRmoSOHE/SEGMENT 

(ix) FEATURE: 

(A) NAME/KEY: 
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(X) PUBLICATION INFORMATION: 
(A) AUTHORS: 
IB) TITLE: 

(C) JOURNAL: 

(D) VOLUME: 

IE) ISSUE: 

IF) PAGES: 

IG) DATE: 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Arg Ala Tyr Ala Thr Glu Pro His Ala Lys Lys Lys Ser Lys He Ser 
5 10 IS 

Ala Ser Arg Lys Leu Gin Leu Lys Thr Leu Leu Leu Gin He Ala Lys 

25 30 

Gin Glu Leu 
35 

12) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

IA) LENGTH: 35 

IB) TYPE: amino acid 

IC) STRANDEDNESS: single stranded 

ID) TOPOLOGY: linear 

tii) MOLECULE TYPE: 

lA) DESCRIPTICW: 

liii) HYPOTHETICAL: no 

liv) ANTI -SENSE: no 

Iv) FRAGMENT TYPE: 

Ivi) ORIGINAL SOURCE: 

IA) ORGANISM: 

IB) STRAIN: 

IC) INDIVIDUAL ISOLATE: 

Ivii) IMMEDIATE SOURCE: 
I A) LIBRARY: 
IB) CLONE: 

Iviii) POSITION IN GENOME: * 
lA) CHRQM0S0ME/SEC5MENT 
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(ix) FEATURE: 

(A) NAME/KEY: 

(X) PUBLICATION INFORMATION: 
(A) AUTHORS: 

(B) TITLE: 

(C) JOURNAL: 

(D) VOLUME: 

(E) ISSUE: 

(F) PAGES: 

(G) DATE: 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 




Ala Ser Arg Lys Leu Gin Leu Lys Thr Leu Leu Leu Gin He Ala Lys 
20 25 30 

Gin Glu Leu 
35 



(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 
. (A) LENGTH: 35 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single stranded 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: 

(A) DESCRIPTION: 

Ciii) HYPOTHETICAL: no 

(iv) ANTI-SENSE: no 

(V) FRAGMENT TYPE: 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: 

(B) STRAIN: 

(C) INDIVIDUAL ISOLATE': ' ' 

(Vii) IMMEDIATE SOURCE: 
^ (A) LIBRARY: 
(B) CLONE: 
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(viii) POSITION IN GEN(»1E: 

(A) CHROMOSOME/SEGMENT 

(ix) EQITURE: 

(A) NAME/KEY: 

(X) PUBLICATION INFORMATION: 

(A) AUTHORS: 

(B) TITLE: 

(C) JOURNAL: 

(D) VOLUME: 

(E) ISSUE: 

(F) PAGES: 

(G) DATE: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
Arg Ala Tyr Ala Thr Glu Pro His Ala Lys Lys Lys Ser Lys He Ser 

Ala Ser Arg Lys Leu Gin Leu Lys Thr Leu Leu Leu Gin He Ala Lys 
20 25 30 

Gin Glu Leu 
35 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single stranded 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: 

(A) DESCRIPTION: 

(iii) HYPOTHETICAL: no 

(iv) ANTI-SENSE: no 

(V) FRAGMENT TYPE: 

(vi) ORIGINAL SOURCE: 
(A) ORGANISM: 
IB) STRAIN: 

(C) INDIVIDUAL ISOLATE: * 
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(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: 

(B) CLONE: 

(vili) POSITION IN GENC»ffi: 

(A) CHROMOSOME/SEGMENT 

(ix) FEATURE: 

< A) NAME/KEY: 

(X) PUBLICATION INFORMATION: 

(A) AUTHORS: 

(B) TITLE: 

(C) JOURNAL: 

(D) VOLUME: 

(E) ISSUE: 

(F) PAGES: 

(G) DATE: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
Arg Ala Tyr Ala Thr Glu Pro His Ala Lys Lys Lys Ser Lys He Ser 

Ala ser Arg Lys Leu Gin Leu Lys Thr Leu Leu Leu Gin He Ala Lys 
20 25 30 

Gin Glu Leu 
35 

(2) INFOifWATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 80 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single stranded 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: 

(A) DESCRIPTION: 

(iii) HYPOTHETICAL: no 

(iv) ANTI-SENSE: no 

(V) FRAGMENT TYPE: 

(vi) ORIGINAL SOURCE: 
(A) ORGANISM: 
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(B) STRAIN: 

(C) INDIVIDUAL ISOLATE: 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: 

(B) CLONE: 

(viii) POSITION IN GENC^: 

(A) CHRCMOSOME/SEGMENT 

(ix) FEATURE: 

(A) NAME/KEY: 

(X) PUBLICATION INFORMATION: 

(A) AUTHORS: 

(B) TITLE: 

(C) JOURNAL: 

(D) VOLUME: 

(E) ISSUE: 

(F) PAGES: 

(G) DATE: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Ala Asp Gly Ser Ser Asp Ala Ala Arg Glu Pro Arg Pro Ala Pro Ala 
^ 5 10 15 

Pro He Arg Arg Arg Ser Ser Asn Tyr Arg Ala Tyr Ala Thr Glu Pro 
20 25 30 
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50 55 60 
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Claim 1. A liquid composition for stabilizing proteins and 
5 protein fragments or analytes comprising: 

a. a buffer; 

b. a reducing agent; 

c. a stabilizing protein; 
10 d. a chelating agent; and 

e. a salt. 



Claim 2. The composition of claim 1 wherein the analyte is 
a cardiac marker or a fragment thereof. 
15 * 

Claim 3. The composition of claim 1 wherein the analyte is 
troponin or a fragment thereof. 

Claim 4. The composition of claim 1 wherein the analyte is 
20 troponin I or a fragment thereof. 

Claim 5. The composition of claim 1 wherein the analyte is 
RAYATEPHAKKKSKISASRKLQLKTLLLQIAKQEL (SEQ ID NO: 6) . 

25 Claim 6. The composition of claim 1 wherein the analyte is 
ADGSSDAAREPRPAPAPIRRRSSNYRAYATEPHA^ 
EREAEERRGEKGRALSTRCQ {SEQ ID HO: 7) . . 
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Claia 7. The coaposition of claim 1 furth*.,- 

blocking agent. comprising a 

Claim 8. The composition of claim i • 
S .urthe. co^rises a hul.ing agtt " 

isZiuZ::^'''''' ^^^^ « ~ - -option 



10 Claim 10. The co-position of claim 1 wherein th 

is frozen. therein the composition 



Claim 11. composition Of Claim 1 Wherein th. 

stabilizer is an albumin * 

1-5 

Claim 12. The composition of clai« ii w 
is prot..«. .... '"^^^i" the albumin 
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is protease free 

Claim 13. The composition 
agent is gelatin. 



Of Claim 7 Wherein the blocking 



<=he group Of bulking agents 

« ^ir^rtr ™ ' 
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Claim 15. A composition for stabilizing proteins and protein 
fragments or analytes comprising: 

a. a buffer; 

5 b. a reducing agent selected from the group consisting of 
N-acetyl-cysteine, 2-a«inoethanethiol, 2-aercaptoethanol, 2- 
aercaptoethylanine and dithiothreitol.; 
c. a stabilizing protein selected from the group of 
albumin, ovalbumin and casein; 
10 d. a chelating agent selected from the group consisting of 
ethylenebis (oxyethylene nitriUo,-tetraacetic acid (EGTA, 
ethylene diamine tetracetic acid (EDTA). citrates, or 
oxalates; and 
a salt* 

Claim 16. The composition of claim is further comprising a 
blocking agent. 

Glaim 17. The composition of claim 15 wherein the 
composition further comprises a bulking agent. 

Claim 18. The composition of claim 17 wherein the 
composition is lyophilized. 



15 
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25 Claim 19. The composition of claim 15 wherein the 
composition is frozen. 



Claim 20. The composition of claim 15 wherein the protein 
stabilizer is albumin. 
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Claim 21. The composition of claim 20 wherein the albumin 
is protease free. 

5 Clai» 22. The composition of clai« 16 wherein the blocking 
agent is gelatin. 

Claim 23. The composition of clai« 17 wherein the bulking 
agent is selected from the group of bulking agents 
10 consisting of trehalose, glucose, sucrose, galactose, 
manose, maltose, lactose, isomaltose, cellobiose, 
»annobiose, melbiose, maltotriose, nystose, maltotetraose, 
maltopentaose, maltohexaose, and maltoheptaose. 

15 Claim 24. A method to prepare a non-human serum based 
aqueous solution for stabilizing proteins or protein 
fragments the method comprising: 
combining in solution effective amounts of a buffer 



Claxm 25. A liquid non-human serum based solution for 
stabilizing proteins or protein fragments prepared by the 
method comprising: combining in solution effective amounts 
» Of a buffer, reducing agent, a stabilizing protein, a • 
chelating agent and a salt. 
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Uqidd Stability of Recombinant rTnl 80aa 
at 2-8 Celsius 
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Liquid Stability of TiDponln 1 at 10 ngAnL at 2*8 
Celsius 
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Uquid stability of Synth^c PeptidD of 
Troponin I at 50 ng/iiiL at 2-8 Cabhn 
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Uquld Stabinty of Synthetic Peptide of Troponin I at 
37 Celsius (wHh Protease Inhibitors) 
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see the whole docunent 



\9t€tttii 



•A 

I 'E- cartMT 
I Biai< 



of *i at MA it HI 



MMBItBClnNo. 

1.2. 

9-12.14. 
15. 

17-21. 
23-25 

3-8.13, 
16.22 

3-8.13. 
16.22 

3-6 



(X] f»>i»amt,m^m,tmmm^ 



^ ^ rniii iiiiiimmrfDiiiii jm 



^ 2iir.2i?ir*'^^^^ ^^^^ 



lorcMMbcc 



18 July 1996 
sL.aaoHVftimi* 

F« C OIJ« IcSi * 



p«M»rcT;iUra» 



y riiiiiiMi i «nfrart ii ch cm or nerr t«d> doco- 
in^ M ooteiittaB bcuig e6im to « pcnoB^rfM 



oaoass 



Hoekstra, S 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



PCi,US 96/03034 



C(CdalMBHB) OOCUMENn GONSIOEftfO TO BE RELEVANT 



lUlinunttdnwNa 



CALBIOCHEM CATALOGUE* 
1994 - 1995. XPee2e08720 
Albunins. Bovine Senin; selecting a BSA 
for Your application. 
Fibroblast groiirth factor. Basic. Human, 
recombinant... see conpositionof sterile 
filtered soltn. 

Creatitine phosphokinase. see solution it 
Is provided in. 

H.U. BERGNEVER: "Hethods of enzymatic 
analysis" , VERLA6 CHENIE . 1986 
XPeBZe88721 

Vol. Ill Enzymes l:Oxidoreductases. 
transferases. Ch. 7.4 Creatine Kinase (W. 
Gerhardt). 

see page 508 - page 518 

N.P. DEUTSCHER: 'Methods in Enzyroology. 
vol. 82: Guide to protein purification." , 
ACADEMIC PRESS, INC. . 1990 XP002008722 
see page 83 - page 89 
See e.g. paragraph bridging pp85 and 86 



1-22 



1-22 



1-22 



page 2 of 2 



